A method of photochemical application of gold films on the dielectric surfaces is offered. At this initially by dipping of sample in a solution of gold chloride the sorption layer of the solution is created on the surface then the drying process is carried out under direct sunlight. As the drying of the sorption layer the conditions are created for the formation of monovalent gold chloride having semiconducting properties that allows gold reducing photochemical reaction to take place. Carrying out the process at room temperature in the absence of a reducing agent simplifies a gilding technology. A study of photochemical gilding textile using the scanning electron microscope ISM-6490-LV (JEOL, Japan) is showed that the degree of transition of gold on the surface of a textile is greater than 97%.
INTRODUCTION
Due to several features of the physicalchemical properties a gold coating of dielectrics is widely used in engineering. These features include corrosion resistance, high electrical and thermal conductivity, low and stable contact resistance over time, catalytic and bactericidal activity, as well as decorative look.
In accordance with the fields of application of coatings the various methods of applying gold on the dielectric surfaces are developed [1] [2] [3] .
There is widespread chemical gilding with the use of cyanide, ferrocyanide, chloroauric electrolytes, containing dimetilboran, hydrazine sulphate, sodium hypophosphite, citrate or tartaric acid salts as a reducing agent [4] [5] [6] . The main disadvantage of chemical methods is that when gilding dielectrics must be pre-coated on their surfaces by copper, nickel, silver. Where in mentioned surfaces can be coated by gold without the use of a reducing agent using the method of immersion (contact) gilding [7] [8] [9] [10] [11] that occurs by substitution reaction of underlying metal to gold. Increasing the thickness of the coating takes place until all the surfaces coated by gold, therefore the method has limitations on coating thickness (no more than 0.2 µm).
Chemical deposition of gold on the porous metal oxide dielectrics can be carried out without previous metallization for this purpose they were firstly treated by an aqueous solution of aurichlorohydric acid (AuCl 3 dissolved in hydrochloric acid), dried at temperatures from 60 °C to 200 °C, and then reduced at temperatures above 250°C in hydrogen flow using chemical reductants for 80 -120 minutes 12 .
As well the physical methods are used for gilding dielectrics. There is the method of deposition of gold nanoparticles on silica microspheres, based on thermal decomposition of volatile compounds of gold. Thus, use of vapors of a volatile organometallic complex of dimethylgold dipivaloylmethanates, which at appropriate temperatures in vacuum is reduced forming the microspheres on the surface of gold nanoparticles 13 .
To form a coating made of noble metals and their alloys, a method is proposed 14 of magnetron spreading of target cathode of precious metals or their alloys by ions with energy, enough to move metal atoms or their groups to the substrate.
Photochemical synthesis of nanoparticles of copper, silver and gold on polymer microspheres surfaces implemented in the works [15] [16] [17] . It is noted that in this case polymer microsphere surfaces, performing sorption centres function of metal nanoparticles, allow to form stable dispersions. A disadvantage of this method is that photochemical reaction with the formation of gold occurs only at certain dielectric structure and it allows obtaining only the nano-sized films, which significantly narrows the field of application of the method. The basis of the proposed work is a photochemical method of gold recovery by the action of solar beams.
MATERIALS and METHODS
The scheme of photochemical dielectrics gilding is shown in Figure 1 . At this initially a dielectric is processed by known in electroplating methods to impart its surface wettability. In case of cotton textile this procedure is unnecessary. Then sample is immersed for 1-3 minutes in 1-20 g/l auric chloride solution. Wherein on the sample surface a sorption layer of auric chloride remains (Fig. 1, a) .
Fig. 1: The scheme of dielectrics photochemical gilding
Influence of solar beams (Fig. 1, b) leads to a double effect on the dielectric surface: the first is to accelerate the drying process of the sorption layer and secondly leads to photochemical reactions. The first process leads to a thickening of the auric chloride solution, which makes it possible to form AuCl, which crystallization starts on a solid phase surface of the dielectric, what is the source crystallization centers (Fig. 1, c) .
On the resulting cr ystals of AuCl semiconductor under influence of solar beams take place the formation of gold metal and the oxygen release (Fig. 1, d) .
As the drying a semiconductor region is shifted outside of the adsorption layer (Fig. 1, e) and there is a gradual filling of layer with gold. The metallic gold formation process can be determined by electron and "holes" migration in the semiconductor. As a result of photochemical reactions a dielectric is covered with a dark color film, typical to gold, obtained from salt solutions using various reducing agents.
When film is fully dried the outer surface of the film is coated with auric chloride what was not participated at the reduction reaction and is coated with by-product HCl (Fig. 1, f) . This is water-soluble products and is easily washed out with water ( Fig.  1, g ). In this way, after these operations metallic gold film on a dielectric surface is obtained.
The elementary composition of the film in various samples was studied using the scanning electron microscope ISM-6490-LV (JEOL, Japan).
Fig. 4: The border between lighted (on the right) and dark (left) sections of cotton textile RESULTS AND DISCUSSIONS
A sample of cotton textile for 3 minutes was dipped in a solution containing 10 g/l AuCl 3 . Then by shaking the excess solution of gold chlorine was removed. Then the sample was illuminated by sunlight. Some areas were screened by the opaque disk made of polymeric material (Fig. 2) .
When sample is fully dried a black film was formed only on the lighted areas (Fig. 2) .
The sample was washed with distilled water from not involved into a photochemical reaction auric Electron picture and elementary composition of origin textile is shown in Figure 3 . Figure 4 shows border sections of textile, illuminated by solar beam and darken with opaque disk. In this darkened areas a dark color have retained which is peculiar to origin textile, and illuminated sections acquired bright colors peculiar to metals.
In the dark by opaque disk sections of textile (Fig. 5 ) textile color is not changed, only in certain areas observed small bright points. Elemental analysis shows, that except elements characteristic of the original textile (carbon, oxygen, silicon, calcium) added little gold and chlorine. This indicates that the bulk of the water-soluble auric chloride layer in these areas, in a result of the operation remains unchanged, and is removed by washing with water.
On the illuminated sections in the result of conducting photochemical reactions the layer of elementary gold if formed (Fig. 6) . At this, if to take into account that surface layer contains 0,02 atomic % of chloride, which bonds the same amount of atomic % of gold into insoluble AuCl, and the general composition is 0,60 atomic %, then more than 97% of gold on the surface is in the state of metal. The rest of the amount of gold, less than 3%, probably in the form of chloride, which is not yet in a photochemical reaction, for various reasons. This may be due to the fact some particles of auric chloride AuCl, located in the pores of the dielectric, lost contact with the main part of the semiconductor and because of the shielding previously allocated of gold particles not subjected to a photochemical reaction.
A film thickness depends on the auric chloride concentration in sorption layer. Thus at a concentration of 1 g/l to 20 g/l the film thickness ranges from 10 nm to 0,2 µm.
A photochemical reaction occurs in the sorption layer of gold chloride solution on the dielectric surface. In this system, a possible reaction is the formation of monovalent gold ions. Under normal conditions, the direction of reaction (1) strongly shifted to the left, therefore selection appreciable amounts AuCl, as well as oxygen and HCl not observed.
As the drying of the sorption layer is an increase AuCl 3 concentration, which increases the oxidative capacity of trivalent gold. This increases the possibility of the reaction proceeds, which leads to the formation of sparingly soluble in this medium of monovalent gold.
In addition, the sorption contacting layer to a solid surface, constituting the crystallization centers, facilitates the appearance of solid-layer AuCl. C h l o r i d e m o n o v a l e n t g o l d h a s semiconducting properties and therefore when exposed to light it becomes possible to flow a photochemical reaction.
3AuCl
AuCl 3 + 2Au ... (4) The progress of the photoreaction shifts the 1 reaction equilibrium to the right, and the overall reaction in this case takes the form: 
CONCLUSION
Thus, to obtain gold films it is enough to create on the surface of the dielectric a sorption layer of AuCl 3 solution and subjected to drying under the influence of solar beam. Where in the gradual drying of sorption layer leads to appearance of semiconductor particles of AuCl, which under an influence of solar beam by photochemical reaction form on the surface more than 97% of gold as a metal, what simplifies the technology of dielectrics gilding.
